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3. PROJECT DESCRIPTION 

3.1 INTRODUCTION 

This document presents the Quality Assurance Project Plan (QAPjP) for the 
remedial investigation of Test Area North (TAN) groundwater at the Idaho 
National Engineering Laboratory (INEL) near Idaho Falls, Idaho. The QAPjP is 
written documentation of procedures that ensure precision, accuracy, 
representativeness, completeness, and comparability (PARCC) of data generated 
during an investigation. The QAPjP was prepared using the Environmental 
Protection Agency's (EPA's) guidelines, including "Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans" (EPA, 1980) and 
the Quality Program Plan for the Environmental Restoration Program (ERP) (EG&G 
Idaho, 1990). The QAPjP also addresses requirements set forth in 40 CFR 30, 
including procedures to ensure the PARCC of groundwater and field chemistry 
data collected during field investigations. The QAPjP is used by field, 
laboratory, and management personnel in all aspects of data collection, 
management, and control while on or offsite. 

This QAPjP accompanies a set of other documents that constitutes 
background and guidance for performing the investigation. Specific issues 
that control data quality are found in a number of documents. Data quality 
objectives, sample location and frequency, and numbers of samples are 
described in the Field Sampling Plan (FSP). Quality control (QC) samples 
generation, chain of custody (COC), preservation and shipping, instrument 
calibration, quality assurance (QA) objectives, internal QC checks, audits, 
preventive maintenance, measurement of PARCC, corrective actions, and QA 
reporting are presented in this QAPjP. 

Analytical procedures are presented in the FSP. Data reduction and 
reporting are described in the Data Management Plan (DMP). Data validation is 
discussed in Section 10 of this QAPjP. 

The purpose of the Sampling and Analysis Plan is to guide the collection 
and analysis of samples for a remedial investigation (RI) of the TAN 
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Groundwater RI/FS. This route of investigation has been chosen to facilitate 
data development in this RI/FS as a resuit of a Federal Faciiity Agreement/ 
Consent Order (FFA/CO) between DOE, EPA, and the State of Idaho. This FFA/CO 
guides the overall CERCLA response at the INEL. 

The Sampling and Analysis Plan consists of three parts: the FSP, the 
QAPjP, and the DMP. These plans have been prepared pursuant to the NCP (EPA, 
.^__I lrruj and guidance from the EPA on the preparation of sampiing and anaiysis 
plans. 

The FSP describes the iieid activities that wiii Occiif as part Of itit iii; 

the QAPjP describes the processes and programs that will be used to ensure the 
data generated will be suitable for its intended use; and the DMP describes 
IL- A.... -,T 2-I. I..-- ----..-A-- *- ..__ "__I_- .__.. -A 1-c----.1-- _- T"., ..--I L."t! Tl"W "T uaL.a Tl-"rn generall"ll I." "se. Dd.rnyr-"ur," I I, I "r-maL I "II "II InI, all" 

the groundwater RI/FS is found in Section 2 of the Work Plan and the FSP. 

3.2 ---. IAN OPERABLE UNIT ~~EGULATORY ~~I~TORY 

Information on the regulatory history for the FFA/CO groundwater operable 
unit at TAN is contained in the FSP and Section 1.2 of the Work Pian. 

3.3 SITE DESCRIPTION 

The history of TAN operations that have an impact on the TAN Groundwater 
RI/FS are discussed in detail in Sections 2.2 and 2.3 of the RI/FS Work Plan. 
The reader is referred to these sections for information on waste generation, 
processes, and disposal. 

3.4 PROJECT LOCATION 

The TAN Groundwater operable unit at the INEL is located approximately 50 
mi northwest of Idaho Falls, Idaho, and is the northern-most facility within 
the INEL. Additional information on TAN facilities is given in the FSP and in 
Section 2 of the RI/FS Work Plan. 
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A detailed schedule of RI/E activities for the TAN Groundwater RI/ES as 
proposed in the RI/FS Work Plan can be found in Section 6 of the Work Plan. 
RI/f3 activities essentially started in July 1991 with development of the 
Scope of Work for the TAN Groundwater RI/FS, and will continue until approval 
of the Record of Decision, proposed for September 1994. 

3.6 DATA USE 

The intended end uses of data gathered as part of the RI/FS are to aid in 
the understanding of the hydrogeologic system at TAN, determine the overall 
nature and extent of contamination, and ultimately to aid in the selection of 
an appropriate remedial alternative for the site. Information needed to fill 
data gaps for the RI/FS has been identified in Section 4 of the Work Plan. 
Tasks planned to provide necessary data have been generally discussed in 
Section 5 of the Work Plan and are detailed in the FSP. 
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4.1 OWNERSHIP 

The INEL is managed by the U.S. Department of Energy, Idaho Field Office 
(DOE-ID). EG&G Idaho, Inc., is the site contractor responsible for operations 
where the sampling unit is located. DOE-ID has primary responsibility and 
authority for RCRA/CERCLA EPA Regulatory Compliance activities at TAN. 

4.2 ORGANIZATION OF PROJECT PERSONNEL 

Figure 4-l shows the project organizational structure and key personnel 
for the TAN Groundwater Project. 

Environmental Restoration Department Manager 

The Environmental Restoration Department (ERD) Manager is responsible for 
incorporating and implementing the Environmental Restoration Quality Program 
with this QAPjP and QPP-149. The ERD Manager provides technical coordination 
and interface with the DOE-IO Technical Program Manager. The ERD Manager 
ensures that all activities are conducted in accordance with program 
requirements; monitors the project budget and schedule; and ensures the 
availability of necessary personnel, equipment, subcontractors, and service. 

Site Remediation Group Manager 

The Site Remediation Group Manager is responsible for Waste Area Groups 
(WAGS) 1, 2, 4, 5, 6, 10, and the Decontamination and Decommissioning Unit. 
Work includes management and coordination of both FFA/CO and non-FFA/CO 
projects. 
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1 EG&G IT, Inc. 1 / IJSGS 1 

ERD Independent 

WAG 1 Manager v 
s and 
ly Unit I 

Site Safety Officer 
Field Teams 
Snmnlra c,,c+nrlinn 

t 

-I...~” -I-.--.-.. 
Industrial Hygienist 
Health Physicist 

L92 0204 

Figure 4-l. TAN groundwater remedial investigation project organization. 
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The manager of the Site Remediation Unit is responsible for WAGS #l, 4, 
5. 6. and 10. ad manroomont and coordjnation nf the nnnrahle units assncjlted - , - I -. - - - , -. .- ..- . - J - ..- - -r-. _-.- 

with these WAGS under the FFA/CO. 

The ERD Independent Review Committee (EIRC) will review initial planning 
documents, such as sampling and analysis plans (SAPS): standard operating 
procedures (SOPS), and detailed operating procedures to ensure that the plans 
will produce data of the required level. At the time the finished data are 
submitted for verification: the EIRC will inspect sample custody 
documentation, QA/QC procedures, and procedures used to assign uncertainties. 

Waste Area Group 1 Manager 

The WAG 1 Manager oversees several projects and coordinates progress 
within the jurisdiction in which those projects are being investigated, 
including the TAN groundwater project. 

Program and Project Managers 

The Program Manager is responsible for the senior technical review of all 
project plans and deliverables. The Project Manager is responsible for 
ensuring that drilling and sampling activities are completed in accordance 
with the QAPjP, the QPP-149 document, the Health and Safety Plan (HSP), and 
the Field Sampling Plan (FSP). In addition, the individual will keep the WAG 

Manager informed of project status and any technical, administrative, 
contractual, and financial issues with the proposed resolutions. 
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Ounlitv Acr~~ranroJnA Fnninnnr ~__. _~ . .- - - . -. - -, . . . -. . = . . . - -. 

The Project QA Engineer reports to the Project Manager and is responsible 
to r;pe thgt nrniert nualitv accwmw r~nuirmnontc are fi& and tk& the fJP.pjp r. _"___ ~--. ._~ ----. -..-- . -~-.. -...-..-- 

is implemented. 

Field Team Leader 

The Field Team Leader (FTL) will oversee field operations and will report 
to the Project Manager. The FTL is responsible for implementing the FSP, the 
QAPjP, and the DMP for field activities (such as sampling). 

The FTL has the primary responsibility for ensuring the fulfillment of 
technical and operational requirements of the sampling plan. The FTL is also 
responsible to do the following: 

. Locate support facilities outside of the areas where potentially 
contaminated samples are to be collected 

. Integrate contact with facility safety and operations personnel and 
ensure that field team personnel are familiar with the location of 
the facility dispensary 

. Instruct team personnel at a pretask briefing on technical, 
,...,%...+i~..C.l "#.?.I i+*r "VS' ~CIVIISII, -+.4"CJ, and Safety ran,*:..c.msn+r nC the task 1 FCf" I I sT,ur,, c.2 v I 

. Cli;l;e all site activities and ensure that the team meets all 
quality, and operational requirements outlined in this 

documeht, in other sampling plans, and the HSP 

. Ensure that all safety equipment is available and in good working 
order before any potentially hazardous operation is initiated 

i I-nn+rnl ,,-.P,,,.P +n anA Ann~r+,,m Crnm thn wnrlrinn ci+a ““ll.,. “I a....c.,a I” UllY Ysp”. ..“I z I I vu, L..IC ““I n, “J I I I_ 

. Ensure compliance with field documentation, sampling methods, and 
COC requirements 

. Determine, in conjunction with the Site Safety Officer, the ievei of 
personal protection necessary for the task being performed 

. Enforce the buddy system. 
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Field Team Members _-... .._... --. - 

Field Team Members perform the actual field data gathering in accordance 
with approved plans and orocedures under the direction of the FTL; r~ ~~~~~~~ ~~ ~~~~~~~ 

Site Safety Officer 

The Site Safety Officer is responsible for health and safety inspections 
of the work site. This role is usually filled by the FTL or the Industrial 
Hygienist. 

Sample Custodian 

The Sample Custodian is responsible for documenting, handling, packaging, 
preserving, and shipping samples. This individual will document all sample 

descriptions and activity in a field logbook and fulfill COC procedures as 
described in the QAPjP. 

Health Physics Technician 

The Health Physics Technician will be the primary source of information 

and guidance for monitoring radiological hazards and will be on call and 
accessible by radio during sampling activities. 

Industrial Hygienist 

The Industrial Hygienist (IH) will be responsible for the adherence to 

all site safety requirements by the team members. The IH will assist in 
conducting briefings and in performing the final safety check of the area 
prior to each sampling event. 
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Samale Manaaement office --... r_- __-__-~-___-___ 

The Sample Management Office (SMO) conducts data validation. Its 
responsibilities are described in the Data Management Plan and in QPP-149. 
Data entry and manipulation are performed by the Statistic and Reliability 
Unit. Its responsibilities are in the Data Management Plan and in DPP-149. 

Administrative Record and Document Control Coordinator 

The Administrative Record and Document Control (ARDC) Coordinator for ERD 
will maintain a supply of all controlled documents and have a documented 
filing system for the storage of all documents (e.g., reports, 
correspondence); all field laboratory data (e.g., field notebooks and raw 
data), including laboratory CLP data packages; and all references and final 
reports from the TAN Groundwater RI/FS. 

Statistics and Reliability Unit 

The Statistics and Reliability Unit assists the Project Manager and the 
Sample Management Office in analyzing field data for statistical values 
(means, standard deviations) and in analyzing trends in the data. 
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The objective of this QAPjP is to ensure that the information collected 
ror oecision making during the TAR Groundwater Ri/FS is of known and adequate 
quality, and is technically sound, statistically accurate, and properly 
documented. By meeting this objective, these data will have the necessary 
-___IfL__ e-._ ..__ 1.. -_*_1..- AL_ L--L _-__1L1_ _1__1_1_.._ I___ AL_ nv,rr q"dlIl.y T"r use I" man1ng Lrlt! CWSL poss,o,e "eClSl"rlS TOI- b"t! w,r3. These 
data quality elements are essential for enforcement proceedings that may arise 
from RI/FS activities. QA is a management system for ensuring that all 
ii,foi~mrt~oi, .8-L_ --A _I__1_J_-_ _.__ *__L-1__.7_. __.. -A --A -._--_._1.. , "dl.8.) dl," "eL 15 I",,> a,-e LrCllll lLdl ,y S""II" Qll" pr-upr'ly 
documented. QC is the mechanism by which the QA system is ensured. This 
usually consists of tests performed on the system for which quality is being 
^^".*"^A ..^1"^ ^&""A.."A" ^" I,""..". ^*.-^&A*:^" P^^"Zf:" nF "...^"^A....^" . .."I .,^A s113ur C", ua I Ily 3ba11"ar "3 "I hll"WII I(UlaI1L I b 1='3 9 JpcL I I IL \(..a p, "LC"", SJ I ct al.cw 
to activities such as sampling, analysis, and engineering calculations will 
ensure that data are appropriate for risk assessment and enforcement use. 

Data quality objectives (DQOs) are described in Section 2 of the FSP. 
Resulting QA objectives for analytical data (PARCC parameters) are defined in 
T.h,a c-1 ."A csr+innr CI 1 +l.rn,,nl\ K  c. r\c +&3ic "ADiD l"",., " 1 "ll" "LIIIYIIO ".a """"J" I." "I 1111s *r,.d'. 

5.1 PRECISION 

Control l imits for precision at the TAN groundwater investigation sites 
are generated from Methods for the Chemical Analysis of Water and Wastes 
,--_ ___". (LIJH, lY/YJ, Test Methods for Evaiuating Soiid Waste PhysicaijChemicai iiethods 
(EPA, 1986a), Methods for the Determination of Organic Compounds in Drinking 
Water (EPA, 1988a) and the Contract Laboratory Program Statement of Work for 
inorganic Anaiysis (EPA, i986b or i99Oj. 

A  laboratory precision statement will be developed from laboratory 
dupiicate anaiysis (spiit sampies ~~~.'I -~~I~~- .A... A- I>?--- L--L- A..-11__*_ , split exrracranrs,o,yesLanLs, ""PllLdLr 

analyses, etc.). Since several types of duplicates can be performed by the 
laboratory and it is not appropriate to combine them, the following priority 
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Cnil 

Parameter . . . . nernod Precision Accuracy 

Bulk Density ASTM D4531 
Particle Size ASTM D422-63 II: Iit 
Pnrncitv . -. -- _~ A S T M  n4-531 

Hydraulic conductivity ASTM D2434 ii It 

Volatiles 
l,l-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 1..__-_-A__ ,rl"r-yar111.5 

Radionuclides 

Method 

EPA 524.2 and S W -846-8010 
EPA 524.2 and S W -846-8010 
EPA 524.2 and S W -846-8010 
EPA 524.2 and S W -846-8010 
EPA 524.2 and S W -846-8010 r, n r,-A, LLr J"I 
RML-6 (11/89) 
OM-11 (9/89) 

Precision' Accuracvb 

+22% 61-145% 
224% 71-120X 
521% 75-138% 
+21x 76-125% 

!?!! 76-127% 
=,Z"lo 75-12& 

:t Iii 

a. Precision is measured with relative percent difference (RPD) of matrix 
spike/matrix spike duplicate (MS/MSD) pair analysis for organic analysis. RPD 
for inorganic analysis is calculated from sample and duplicate analysis. 

b. Accuracy is based on spike recovery. 

ASTM - 
CLP sow - 

RML-6 - 
OM-11 - 

cu-*"c ..n-v7v = 

EPA 524.2 - 

American Society of Testing Materials 
Contract Lab Program Statement of Work for Inorganics (EPA, 
1988b or 1990) 
RML Liquid Sample Count/Analytical Procedures, November 1989 
RML Gamma Ray Analysis and Activity Report of Lower Activity 
Level Water Samples, September 1989 
Tar+ Ms+hnrlr Cnr Cu=lnns+inn Cnlirl Wae+o Dhvciral/rhmniral IF.2C 1~ICCII"U.x #"I L."'""".'J .,"I 1" "l-l- .",-'-",-..-..*."". 
Methods (EPA, 1986a) 
Methods for the Determination of Organic Compounds in 
Drinking Water (EPA, 1988a) 
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will be followed for oroanic and inornanir nnalvwc with recnwt t_o which type -. *-...- a-...- - .._. ~___ _.. __r_-_ 

of laboratory duplicate is used for laboratory precision statements. 

Laboratorv orecision ooals for each analytical method are listed in _ r~ ~... -~-.- 
Table 5-l. Precision criteria for method 8010 in the mobile laboratory will 
be the same as the criteria for the outside laboratory. The overall precision 
of the sampling and analysis program may be lower due to sampling error and 
matrix interference. 

r; 3 lb-r1marv “. - w .--“..-“. 

Accuracy of data obtained is a function of the sampling technique and of 
+hfi l?.hP....+n...wrr .,....1*r+:r.1 r.n.hil:+iAr Pnn+un, ,imi+r Cr... a.-.-ll..~rl, r-J" hn c,,r I~""lOk",J a W I~,JC'C~, *.+lcAv, I1l.155, *vr,L.,v, IIIIIIC.7 I", rnb.b",sabJ b.o.11 YT 
generated from Methods for Chemical Analysis of Water and Wastes (EPA, 1979), 
Test Methods for Evaluating Solid Waste Physical/Chemical Methods 
I CDA 1OQC.I M,,thdc Fnr tha rlP+Prmin~+inn ,-IF nm.nir rnmnnllnrlr in nrinkinn \L'r., Ad""",, IIClll""I ."I I.,.. "..I.., IIIIIIIIIVII "I "I J...'.V "-**'*v".."- ..a I. . . . . . ...21 
Water (EPA, 1988a), and the CLP SOW for Inorganics (EPA, 1988b or 1990). 
Accuracy will be monitored with the use of surrogate recoveries, internal 
standard regyerinr ad blank spike recoveries. .-", -..- Accuracy shall be measured 
by the percent recovery. 

nC camnlac will be ccgj to ;S~~SS lahnrat~nrv arrurr7rv~ ~- -_... r. -- . . . . . ---. ---. , ----. __~ . I ahnrat.nrv ma_trju - - - - - - - , 

spikes are spikes prepared in the laboratory by splitting a sample and spiking 
one portion with a known amount of the analyte(s) of interest. The spiked 
camnle r~g!t & camnlo rer!Jt ape rnmnarnd. 2nd the gnn~nt of zni ka --"T - --.-I- - ---.r-. --I -r ---- 

recovered is calculated. The spike recovery is the measure of accuracy. 

ThP .arrwarv onnlc nrecentarl in Table 5-l rcwresent. a_na_lvt.ical a_~~!!r~v. . ..- ----. __~ =__. - I-. ---..--- .--._ _ _ -r- ---_- *----- 

Accuracy criteria for method 8010 in the mobile laboratory will be the same as 
for the outside laboratory. The overall accuracy for the project may be less 
due to COntrihut.ions of error: ___-.-..- 
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j 3 n ----^-..----..-..--- . nLrwcJLNIAIA”LnC33 

The objective in addressing representativeness is to assess whether or 
1-e-..--11.- ---....-I-~.. not ,nT”rmaL.,on obtained dwiiig iiie iiivesiigaiion accurarely represents aciixli 

site conditions. Representativeness during planning stages of this 
investigation was addressed in the DQO process described in Section 2 of the 
I-."" __.I r.__LZ-- . -c IL- ..-..I. -7.- l-al- an" JeCl.1"" 9 OT cne W"t"K plan. 

5.4 COMPLETENESS 

Completeness for this project will be assessed by comparing the number of 
planned sample analyses to the number of samples collected, analyzed, and 
validated. 

The completeness goals for various sampling activities are listed below: 

. Sampling and analysis of existing wells - 90% 

. Sampling and analysis of aquifer during drilling to determine zone 
in which to compiete new weiis (one sampie per zone is a criticai 
sample) - 100% 

. Sampling and analysis of new RI wells after completion (one sample 
per well is a critical sample) - 100%. 

The objective for completeness is that the investigation provides enough 
planned data so the objectives of the data collection can be met. If the goal 

is not met, additional sampling will be necessary. 

Comparability is used to express the confidence with which one set of 
rn."n.,mrl . . ..+t. .nn+ha.. rn+ nf rl?.+.a data can be c"~~~~~r S" "I x.8, OlllYCllrl as* "1 u-c-. Tr. .rcir+ in rnmn.rinn tl.t. I" uaa,.,,. ,.I ..'v,,yu, "my V""", 

all analyses will be accomplished utilizing an EPA-accepted method. These 

methods include the EPA CLP SOW for Inorganics (EPA, 1988b or 1990), methods 
for +*r rh+e.u:n~+:nn nC nmsni* rnmnn,,nrl. in rlrinkinn w.+.ak. (pn, '--"",, 19QQ;r\ c,,s Ysbs,,,r,,1~*I"II "I "'yJW,,'C """'~"""Y 1.1 "I '""'"J """Sl 
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n,,hlirh.rl in TPC+ McathnAc fnr C\r.l,,.+inn CnliA ",~+a Dhvrir.l/rhnmir.l Methods F"". I-II.." I,, ,111 I*~..,,""., ,"I L."'""s.'"y I", I" . . ..a..~ I ",L'.."', 1.1-1111~11 

(EPA, 1986a), the Index to EPA Test Methods (EPA, 1988c), or those listed in 
40 CFR 136 (1984), or approved as an alternative test procedure in accordance 
with 40 CFR !36. A]! anaJyt;caj results ujjj be rannrtnfl in the rnnrentratinn -I--. --- __.._ - .._. - _._.. 
values and units required for entry into site-specific data bases and those 
values and units needed for use in models. In addition, so that data from 
subsenuent camnlino at the same site or facilitv can be comoared. the soecific _I"_.._ --"T '.'il .--.. .-a -----r-. --I -r--~~~- 
sampling points will be established and documented. 

Comparability will be assessed by comparing the following information on 

each data set: 

. Field collection methods 

. Field and laboratory QA/QC procedures (in accordance with previously 
established protocols) 
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The objective of sampling procedures is to obtain samples that represent 
I.~- -~~~~.~~~ ~~ ~I I rne envlronmenr oeing investigated. Trace levels of contaminants from 
external sources must be eliminated through the use of experienced field 
personnel, good sampling techniques, proper sampling equipment, and adequate 
>----*--1--*:-- "rC"llL~.lllllldLI",,. 

Field measurements shall be performed in accordance with EPA-accepted 
-._-- -A ..___ --A IL_ - .____ > ..___ 71_*__1 _-_I 2 ___._ fL_> . pr~ucxuur-eb dnu we pruceuurrs IISL~U drm uexr-~veu iii AppdiX B Of the FSP. 

Details of sampling procedures are described in the FSP, Part I of the 
*Lu^^ "--h c2.t" TL" C1^>.4 c-.....h:..^ "^4.L^A- I.-.,.. k....,.- .I^.,..,^..^.4 "..A +I...., . ..a^ Clll ee-pa, b .Jnr * ,115 r,s,u aalll)r1111y wGb,l""3 llare "CSII "srslvps", atI" L.llS.7 -15 
referenced and appended to the FSP (Appendix B). 

All r..m.l,,.. ,.,I,, I.,. +usnr..n..+nA +n +Irn. .,n31*r+ir31 laboratories $0 P-l, 1 acalll~ls~ n,, I YS l,nw,a~“’ LT” CY cm,= cun”JL’c” 

accordance with Department of Transportation (DOT) regulations (49 CFR) 
governing the shipment of hazardous materials and substances and EPA 
..anlll.+lnnr nm.sm:nn +I.n rl.inmsn+ nC rz.mn1c.c Crnm hs7.rAm,c l.l.r+m ci+la I cy"'~c'"".J y""'"'"~ Cllr a11 #~U'C"C "I ~Y"'~'Z' . I "ill .I"L"I """I ".a@ .., -. 1- 
investigations. Originators of hazardous or radioactive shipments must be 
qualified and certified as Hazardous Material Shippers. Source documents for 
cmmla hanrllinn mnv inrl~da the Ilr~v’r Clairlm tn thn rnntrart lnhnratnrv “..“‘* I., 111.1” I “‘, “‘..J 111” I..“” “I.* “w-m - ““.“” “” “.... -“..-.*..” ----. ..“-.J 

Program (EPA, 1986b). Chain of custody and shipping requirements are detailed 
in ERD Program Directive 5.7, "Chain of Custody Record," and in Section 6.2 of 
tha FCD “0.W I VI . 

Project Managers or their delegated substitutes (such as field team 
lkdrrrr\ are respgjs;bje far fbtarmininn . ..“_... -, “““_. ..,... . ..>. to the best of the;r lmnulmino~ . . . - . . - - J - , 

whether samples planned for collection are environmental (contain hazardous or 
dangerous substances) or hazardous (per RCRA subtitle C) in nature. After 
rnllnl-tinn and lnrinr TV narkaninn and chinninnl each camnlo wijj ~n&rgn an “.,...“““.“.., . . ..- \v. .-. r --..-=...= -..- -... rr . ..=. --"'I- - 

identification and classification process. A  review of the Field Sampling 
Logbook in which field measurements were recorded (radioactivity, pH, organic 
~annrc. exnlncivitv. RtC.1 and Other relevant information c~ncernjno the ._r_. _, _..r .__. _~, ____, -..- __.._. 
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Most radtoactive samoles will meet the definition of limited-quantity 
radioactive material and are, therefore, exempt from the more stringent DOT 
requirements for greater activities of radioactive material. All samples will 
be screened for radioactivity before they are shipped to an analytical 
laboratory. The screening procedure is described in detail in Section 6.2.3.1 
of the FSP and will ensure that the samples are classified correctly and 
within DOT packaging and shipping requirements. Results from the screening 
laboratory will then be used to classify, package, and ship the samples to the 
appropriate analytical laboratory. Requirements for containers, procedures, 
and preservatives used for sample collection are detailed in Sections 5.3.3 
and 6.2 of the FSP. Requirements for field records/documentation are detailed 
in Section 6.1 of the FSP and in ERD PD 4.2, "Logbooks." 
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7.1 D0cut4~~~ CONTROL 

The procedures that govern document control for this project are ERD 
Program Directives (PDs) 4.1, "Document Control," 1.8, "Administrative 
Record," 1.9, "Records Management, and 4.2, "Logbooks." Controlled documents 
will receive review and concurrence as directed by ERD PD 2.2, "Internal and 
Independent Review of Documents." 

7.2 CHAIN OF CUSTODY DOCUMENTATION 

A required part of any sampling and analytical program is the integrity 
of the sample from collection to data reporting. This includes the ability to 
trace possession and the handling of samples from the time of collection, 
through analysis and final disposition. This documentation of the sample's 
history is referred to as chain of custody (COC). Components of the 
sampling/field COC, which include a field logbook, sample labels, and custody 
seals, and of the laboratory COC, which include a COC record, a laboratory 
sample log-in/log-out logbook, laboratory sample storage records, and 
laboratory sample disposal records are discussed in the following sections. 
Sample custody procedures will follow EPA CLP SOW for Inorganics (EPA, 19BBb 
or 1990) and National Enforcement Investigations Center (NEIC) procedures 
(NEIC, 1980). 

A  sample is considered to be under a person's custody if it is in that 
person's physical possession, in view of the person after he has taken 
possession, or secured by that person so that no one can tamper with it. A  
person who has samples under custody must comply with the procedures described 
in the following sections. 
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To establish documentation necessary to trace sample possession from the 
l i...- ..c ^^11^^*~^.. Pfv- .“̂ ^^....I . ..<.I I... ^.....~l..,..A .“A  
I,11115 “I C”1,5~~,“,I, a t.“\, rcc”r” “111 YS  L”ll l~lS~~” all” accompany every sample. 

The COC record to be used is exhibited in the TAN FSP and is distributed by 
ARK. The record will be completed in ink by the sample custodian and shall 
r.."+..i" +*r C..l,rm.,i..r lili",,,", i"C.xm.+inn C"IIl.~,lll c11s I", I"",,,?( 1111111lll"lll IIIIY1III~LI"II. 

. Sample number (traceable to a sampling location) 

. Signature of collector 

. Date and time of collection 
l Signatures of people involved in the chain of possession 
. Inclusive dates and times of possession 
. Analyses requested. 

To maintain the COC, each person in custody of the sample will sign the 
form. Samples will not be left unattended unless placed in a secured and 
sealed container (custody seals) with the cut record inside the container. 

7.4 FIELD LOGBOOK 

The field logbook is the written record of all field data, observations, 
field equipment calibrations, and samples, and the COC, and is considered to 
be a legal document. The logbook will be site specific and bound. The 
logbook sheets to be used are exhibited in the FSP, and the logbooks will be 
distributed by ARDC. Pages will be sequentially numbered and firmly attached 
to the book. All entries will be made in ink. Any mistakes will be lined out 
with a single line and initialed and dated by the person making the 
correction. At a minimum, entries in the logbook include the following: 

Reference to the SOP used 
Purpose of sampling 
Location and description of sampling point 
Identification of sampling crew 
Type, number, preservative, and volume of sample 
Date and time of sampling 
~M;~~;d time of shipping 
"TUC,,SI 
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. Field measurements 

. Deviations from SOPS 

. COC numbers. 

7.5 SAMPLE LABEL 

All samples are identified by a sample label. The sample label to be 
used is exhibited in the FSP. All sample labels shall be filled out using 
ink. Each sample shall be designated by a unique alphanumeric code that 
identifies the sample. When samples are transported from the sample location 
to the contract laboratory by common carrier, they shall be packaged and 
labeled according to procedures specified by the DOT (49 CFR) and as described 
in Section 6.2 of the FSP. 

As appropriate, information recorded on the sample label shall include 
the following: 

Unit facility 
Location 
Sample type 
Sample date/time 
Sample number 
Sampling person 
Radiation level (if applicable) 
Anal vci c rammctorl . . .._. JI.” .-*“--“--. 

7.6 CUSTODY SEALS 

Custody seals are used to detect unauthorized tampering with samples 
prior to analysis. Gummed paper seals will be used for this purpose. The 
custody seai to be used is exhibited in the FSP. Tine seal is avaiiabie from 
the Field Team Leader. The seal will be dated and signed, which makes it 
unique, and attached so that it must be broken to open the sample 
--~~L-f~.-..,---l-.. *r ----~-- -..- --I --..*-~--~ . ---L-1--.. .-ILL CU"T.iIl"I?~,COOlW. 1T samples are "OL c"nlalneO in a shipping c"nralner W ILrl a 
custody seal, seals will be affixed to containers before the samples leave the 
custody of sampling personnel. Shipping containers will also contain seals to 
J-I--L L_--___A-- (IewcI, u&nlper mny. 
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Documentation in logbooks, custody seals, and other accountable 
""._ 1_11"_> 2 _".. -_-La ._11, L_ -----.-A-> __1AL ser-ldl l‘r" ""L"IW,lL.S W I I I "e CiolNyIeLe" W I l.r, perNMrlerlL ,,I&. -___-_-_-A 2-I. gone of these 

documents will be destroyed or thrown away, even if they are illegible or if 
they contain inaccuracies that require they be replaced. They will be marked 
wn,n ""A . .."d"c-l"^A 3" ."I" al," ,IIa.IIILalllr" 11, a file. "^^..""! A  r cx.ur u Of all Voided dOCUiKiltS W ill be 
maintained by ARDC. 

If an error ’ ..,.^^.."+.b.,- A^r,,."^"+ +Irr iS itlhde Oil ail entry jilt.0 ail OLLVUII~~Y~~ UVCUIIIS II~, C II= 
individual in error will draw a single line through the error, enter the 
correct information, and initial and date the change. This procedure also 
. . . ..I Go.- +n r,m r.l.- .app,,.za C" ""1Y.T or fig,;pes :n.ar+arl nr .AAaA +n 3 . . ..c.m.in.,r,,, rarnrrlarl sn+rv ,,,ac, C.4" "1 -uu=u C" " y'x..'""", I L.."l Y.." ..m*-m.J. 

If a COC record is lost in shipment or was never prepared for a sample, 
0~ ;f 2 nrnn~rlv l>h,,l.rl r.mnln WIG nnt trnncCc.rraA with 2 f~rfii! CQC rernrd~ *, “*” ‘, I”““,“” -“,“*‘” “l” 1,“” “*“..“.“..“” .,,“,. . ” ” - ” , 

a written statement will be prepared by the Field Team Leader detailing how 
the sample was collected. A  copy of the statement will be sent to the project 
files. 

7.8 PHOTOGRAPHIC RECORDS 

A photographic record will be made during all field projects. When 
photographs are taken, the name of the photographer, date, time, sampling site 
..~ 1-L-..-A- 1---L-- A-__..1-*1__ _E _>A_ _._ __&1__1*__ L-1"" "L-&^-"""L^A or laDoraL"ry l"CaL.l"ll , "esLrlpLl"n VT s,L.e vr dILL,",L.JI ur,,,y pll"L"tJr~a~ll~", 
and weather conditions (if appropriate) will be entered in the Field Team 
Leader's logbook. Special lens, film , filter, or other image-enhancement 
I--L-1-__-- ._Jll L_ --L-A . 
c.ecnn3ques *(ttv ve rwtxu iii ihe phiG.Og~~~phW'S ~OgbOcik. L'L^m^"^- ^^^^lL'^ "11e,1~"51 yu>a,v,s, 

the use of such techniques will be avoided because they can affect the 
admissibil ity of the photographs as evidence. Once developed, slides or 
_I _I__"_" LA" ""1".^ .~.177 I.^ ^^":",1.. ^..^ *^"^A ,-^""^.."^"Ai"" +.. ,^r*...rl, pcl"l,"yr-apllIL yr-I,IbLI I, I I "e >el~lal IJ ,,",,,Ye,e" \C", rcJp""u,"~ I." I"gY""L 
descriptions) and labeled. The ARDC Officer will maintain a supply of 
photograph logbooks and a file of all photographs taken. All photograph 
,--L--l.- l"g"""r.>, slides, ~^"+r^llrrl rl‘.ra,rr~*r and prints awiil be L",,L,", 1s" "YL"IIISIIba. 



Section No.: 7 
Revision No.: 0 

Date: IbY 1992 
page: 7-5 

Laboratory custody will conform to procedures established in ERD PD 5.7, 
!I....?- -r ,-.._-I. *-..~.A !, and ERD PD 5.s, "nL*-l_l-- I _L _.__ A  _._.. P  _._.. 1""" ,# Lnaln OT usrooy nl?cot"a, ""Lalnlrty Ld""r-dL."r;Y Jr,." ILea. 
These procedures include: 

r.__l--_Ll_- _L _ __-“1” _.._ L”,I-- . “eslgnaLl”n UT a sawp,r L”SL”“ldll 

. Correct completion by the custodian of the COC record and laboratory 
request sheet, including documentation of sample condition upon 
receipt 

. Laboratory sample tracking and documentation procedures 

. Secure sample storage. 

The sample will be delivered to the laboratory so requested analyses can 
be performed within the specified allowable holding time. The sample will be 
accompanied by the COC with an appropriate sample analysis request. The 
sample will be delivered to the person in the laboratory who is authorized to 
receive samples (Laboratory Sample Custodian). Samples will be packaged and 
shipped according to DOT and EPA regulations. 

7.10 FINAL EVIDENCE FILES 

The WAG Manager or Project Manager is responsible for active project 
files. At an appropriate time, the WAG or Project Manager will transfer files 
to ARDC. Final evidence files include all information and documentation 
developed in the field and laboratory. 

Copies of all analytical data and final reports will be retained in the 
laboratory files and, at the discretion of the Laboratory Manager, data will 
be stored on computer disk for a minimum of one year. 

Additional guidance on establishing administrative record data and data 
control is contained in the DMP. 
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Field Sampling Procedures outline calibration procedures and the 
r.lihr.+:r" C"^",.^"^,, C^" field in;truments %.,a, IY,~l.,"II I,.zl("r;,,bJ I", Guidance Of +hr rn,l PI 0 cm., Fll.. L11.z LT" VLr .I"" #"I 
Inorganics (EPA, 198813 or 1990), Test Methods for Evaluating Solid Waste, 
(EPA, 1986a), and Methods for the Determination of Organic Compounds in 
nrinlrinn W .,sr ,CD& lOOL).\ rhnll b..s Cnl,nw,~, in Aa+armininn l.lmr.+nrv "I "'"'"y "SarF, \L'", 'a""', *11cA, I YC ,“I lY”C” 111 “‘CC’U”“‘“~ . ..““I Y’“‘, 

instrument calibration procedures and frequency for chemical analysis. 
Measuring and testing equipment calibration may be performed internally using 
r+snrl3rrlc +r.ra.hls +tl +h. MTC-r wham .nnl ir.hl,, ~""I,".., "a CI "..CUYls. C" Cl,%. ,.A.,, , n,,r, ." Yyv' 'CYY'L, or externally by the 

equipment manufacturer or approved calibration facility. If no nationally 
recognized standard exists for the equipment to be calibrated, the basis for 
r.lihr.ti,,n chnll he r(r\r,tm,ntaA ""I I", ""I",, "I.", I "I "".."III"I."~". 

Responsibility for calibrating laboratory equipment rests with the 
lahnratnrv I4rnanc.r fcr nfirj,e 2nd ~ffrjte j&~ratorjes, _""". """.~ ..".."=". The Field Team Leader 

is responsible for ensuring that equipment used by the sampling crew in the 
field is calibrated. Field calibration records will be collected by the Field 
Team Ian&~ for the finaT evidence files where Tab calibration records will --... -----. _..- ".._" 
also be maintained. The radiological and industrial hygiene equipment 
calibration responsibility rests with health physics and industrial hygiene 
nerrnnnel. rernectivelv. r-------.--v ---r---.----- 

It is the responsibility of personnel using the equipment to check the 
calibration status q rior to using it and to ensure that the equipment is 

operational prior to taking it to the sampling locations. 

Documented and approved procedures shall be used to calibrate all 

measuring and testing equipment. Whenever possible, widely accepted 
procedures such as those published by EPA (1986a), or procedures provided by 
the equipment manufacturer shall be used. 

At a minimum, calibration data to be provided from the analytical 
laboratory is as follows: 
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. Fouinment tvne urd and &Q&ion limits of tha_t rnecifir enuinment -_I-_r___-___ _~r- -_-- -7--r---- 

. Calibration method and sequential actions 

. Calibration curve data 

. Calibration data recording form and format 

. List of primary and secondary standards used 

. Continuing caiibration controi charts 

. List of critical or replacement parts. 

Each piece of equipment shall be identified so that the pertinent 
calibration information can be retrieved. The equipment shall have an 
individual calibration log and be calibrated/standardized prior to use or as 
part of the operational use following the manufacturer's recommended 
calibration/standardization procedure(s). The frequency of calibration shall 
also be based on the requirements of the analytical method. 

Measuring and testing equipment shall be calibrated at prescribed 
intervals or prior to use. Frequency shall be based on the type of equipment, 
inherent stability, manufacturer's recoannendations, intended use, and 
experience. 

Records shall be prepared and maintained for each piece of calibrated 
equipment to indicate that established calibration procedures have been 
followed. Calibration records for the equipment controlled by the various 
laboratories, offices, and groups shall be maintained by the respective 
organization. A  copy of the instrument logbook shall be provided for the 
period the instrument was used for TAN samples. 

Equipment that fails calibration or becomes inoperable during use shall 
be removed from service and segregated to prevent inadvertent use or shall be 
tagged to indicate it is out of calibration. Such equipment shall be repaired 

or recalibrated prior to further use. 

Data generated during downtime, failure of the instrument, or an 

instrument that requires adjustment during recalibration shall be evaluated by 
the Laboratory QA Officer for acceptability. Results of the evaluation shall 
be documented and retained in the project files. 
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Q -. AM!!.YTIC!!!. ?nnrEn!!!?ES 

One or more analytical laboratories may be used. The choice of 
lahnratnrv Ae.nanAc ~mnn thn IMnr fey the tgsk, the ahilitv of tke j&aratnr,v I”““, “..“‘J YL~L”Y.7 uyv,, “11.. YY”.z ““.I P-J 

to perform a method, the acceptance criteria of a sample's radionuclide 
content, and the acceptability of the laboratory's QA/QC program. The 
annlvtiral lnhnrntnvv ~hzjj he ~nnrnunrl nrigp TV hid ~~3rd hased nfi audit “..“.,“.-“. .““.,. “““., “*r. “.I_ r. 

results by ERD prior to use. Audit procedures are described in Section 12 of 

this QAPjP. Analytical methods are listed in Table 5-l. 
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In. nATA RFlYl~TtfM VAl TnATTnN ANIl RFPMTTNC -- . . . . ..----. --.,, ...---m..-".., . . . . - ..-. "..._.._ 

Data reduction and reporting procedures are described in detail in the 
oata Management P"" vhirh A,arrrihar m,nsnnman+ nf fi~lrl.. afid j&~r&q,- ““, ,.IIIbII “_.z.., ,“..I “,“““J.A”..“‘” “I . I..,” 

generated data from point of generation to point of use. The DMP is 
consistent with EPA Guidance or requirements per specific method and the EG&G 
Irlahn Camnla Mananamant nffira QlDr fnr valirlstinn Aat= IFCPA IAshn lOOl\ --“..- ..“...*.- ..“....3........,” “, . .“.. ““, ., .“, .“. .“““...s “““” \-“..” .““..“, *--.,. 

EG&G Idaho ERD SMO SOPS for the validation of inorganic and organic data are 
consistent with the requirements of the EPA functional guidelines for data 
val i&t_iQfil 

The first round of the data from the analysis of groundwater samples 
rnllwtd from the ~PW rpmwlial jny&jontinn ue!Jo will he validated a_t level __. .___ -- _... _..- .._.. _...__._. a--.-.. .-. .--___ 

B as defined in SMO-SOP-12.1.1. The second round of groundwater data will be 
validated at Level B. The data from the analysis of groundwater samples 
collected at the existina wells will a11 be validated at Level B  as defined in 
SMO-SOP-12.1.1. 

Because rapid turnaround of data from the mobile laboratory is necessary 
and will not allow an extensive data quality review, the quality of data 
generated by the laboratory will be based on a pre-award audit and a review of 
the subcontractor's analytical capabilities. Additionally, duplicates for 10% 
of the total number of samples analyzed by the mobile laboratory will be sent 
to an offsite laboratory for confirmatory analysis. Performance criteria for 
precision and accuracy will be provided in the statement of work for 
analytical services for implementation by the Project Manager in the field. 

All samples analyzed at offsite laboratories will be validated at level B  
as defined in SMO-SOP-12.1.1. These samples include the duplicates sent from 
the mobile laboratory to the offsite laboratory. 
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Under level B  validation, analytical data are reviewed for the following: 

Data package completeness 
Requested versus reported analyses n--,..a1--, L-,-l*..- L1-^^ nnalyr,Lal Iwl"ll,y Llllle~ 
Method blank criteria 
Matrix spike/matrix spike duplicate recoveries/precision 
Duplicate sample precision 
Surrogate spike recoveries 
Laboratory control sample recoveries (radiological methods) 
Any other method-specific quality control criteria. 
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Several types of internal QC checks will be utilized during sampling. 
These inrl ldP ha,+ arm nn+ limi+,d +n +ha Fnllnwinn. . . . ...““... ““1 I._ 11”” I IIIII”..” I” “ll., .“I ‘““.“J. 

. Decontamination (equipment rinsate) blanks 

. Volatile organic analysis (VOA) trip blank--one per cooler shipped 

. Field and laboratory duplicates, replicates, or triplicate samples. 

Amounts of each of the control samples listed above will be specified in 
the FSP and EPA protocols. Internal QC check samples will be analyzed along 
with site samples. 

11.1 OFFSITE AND MOBILE LABORATORY oA/QC 

The laboratory QA/QC procedures used will be those submitted by the 
laboratory in its written QA plan. The submitted plan should provide for use 
of standards, laboratory blanks, duplicates, and spiked samples for 
calibration and the identification of potential matrix interferences. 
Laboratory results of matrix spike (MS) and matrix spike duplicate (MSD) 
sample analyses shall be provided in a manner that will allow assessment of 
accuracy and precision. Adequate statistical procedures will be used to 
monitor and document performance and to implement an effective program to 
resolve testing problems (e.g., instrument maintenance and operator training). 

Specific routine procedures used to assess data precision, accuracy, and 
completeness are described in Section 14 of this QAPjP. 

11.2 FIELD CK SAMPLES 

Blind QC samples listed below will be either collected in the field or 
generated in the lab and sent to the field, then shipped to the laboratories 
with other samoler. _ _ _ _ r -. 
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. Trip blank--Trip blanks provide a measure of potential sample 
contamination due to the presence of contaminants in the reagent 
water source, to preservative contamination of the blank itself 
during blank preparation, to the shipment of the prepared blank to 
the field, and to the shipment from the field to the laboratory. TL^ c-1.. L,-..L . ..a., L" ..r^^..r..A ,.-:..- *I... 1-L.,, . . . .."^..+ ,.,., +,... ,.,i.* ,,,r cr up Yla,ln W I, I us preyareu ">,,,rJ b,,S Ia" a ,says,,r nat..z,, "lb,, 
the addition of all appropriate preservative chemicals. Trip blanks 
accompany the sample shipping container and will remain unopened 
until after the laboratory receives them for analysis. 

Trip blanks will be collected at a minimum frequency of one per 
sampling episode for VOAs and will be shipped blind to the 
laboratory(ies) with other samples and analyzed for volatile 
organics only. 

. Decontamination (equipment) blank--A decontamination blank will be 
prepared and submitted for analysis at a minimum frequency of 1 per 
every 20 samples for each sample medium. This blank will consist of 
deionized rinse water collected after the water has rinsed 
decontaminated equipment and will be analyzed for the same 
parameters as the sample group it checks. 

. Field blank--Field blanks provide a measure of potential errors that 
can ha intmrlnwd frnm cnnnvac nther than the camnle~ ..".. "- . ..". """__" ., "... "_". -I" --..-. --... r. - A field blank 
will also measure input from contaminated dust or air into the 
sample. A  field blank is prepared in the field by pouring deionized 
or reagent-grade (analyte-free) water into the appropriate sample 
containers and includes all appropriate preservative chemicals. 
Fieid bianks are prepared at a minimum frequency of i per 20 sampies 
for each sample medium. 

. Field replicates--Field replicates are collocated samp:;;,;ollected 
identicallv and consecutively Over a minimum period. ' .--.-------I 
replicates provide a measure of the total analytical bias (field and 
laboratory variance), including bias resulting from the 
heterogeneity of the replicate sample set itself. Field replicates 
will be collected at a minimum frequency of 1 per 20 samples or 1 
per sampiing round for each sampie medium. c-~~~~~.-. --l3--1-> I___ 

xtmples co~~ec~~u TUT 
VOA will not be homogenized because this increases volatilization. 



Section No.: 12 
Revision No.: 0 

Date: nav 1992 
page: 12-l 

12, SYsrEM AND PERFORMANCE A!!!!ITS 

Audits and surveillance are systematic checks to determine whether or not 
norcnnnnl nn 2 nmiart are &&fig t!) the req~ir$Afiefits n,,+lind nnfi r-. ""....". .,.. *. "*'-" "I" I I I..." "11" 

referenced in the QAPjP and the SAP. Audits of laboratory activities and 
surveillance of field activities are the responsibility of the ERD Quality 
Fnninaar -"a "'--' . 

The Quality Engineer, in conjunction with the ERD Project Manager, will 
determine the freownrv of nualitv fi~njtoriag far this nrniort. Checklists _-__. .._ _..- __I "_.._, _I"". _, I-. -Y---- _..- _... .___ 

will be developed to accomplish the review of necessary items and to document 
results of the audit/surveillance. 

Two types of audits will be performed: systems audits and performance 
audits. Details of these are contained in the following subsections. 

12.1 SYSTEMS AUDITS 

I=*,..+^*” ..,,rli+” rrrr:r+ “C “.,“I*,.+:“” -11 rr.“nn..nr.+r rrc +I..3 .,nn,:r~h,n J,~‘S”‘J oIU”IbF7 L.“IIJIJb “I sra,“clL.llly 1111 *“wpllrllr~ “I cm*= ‘yp’Is.mYI= 

measurement systems to determine their proper selection and use. At least one 
systems audit will be performed before or shortly after systems are 
r.nn..s+4nn.1 +r. #In the "~S'~_cI"IIcl_I C" Y" fol 1 owi fig: 

. Verify that the QA organization is operational 

. Verify that correct sampling methodologies have been chosen and that 
written procedures for sampling are available and being followed. 

C...2,BW,W .a,di+c e-.nF l.h,,r.+nrinr ~,,-a n,,.li+.t4wca .,wlitc nf th,, mar.r,,r,,mi,nt 
‘,4”C”” UY”,C.a “I IUY”l”c.YI ,.“a UIL qYY’I”Y....l ““YI”.a “I 111-  111-1-11-111-1.1 

systems, ensuring they are properly maintained and used. These audits are 
performed before approval of a contract. A  laboratory will be audited, and 
i+r ilA n1.n -411 ha ..m,;m.,mi snrl nrr,mtd hv thf! EP.E Pnmnlir.nrm Arrn~ranrrr IJfi;t 1-a q(" y,,,,, n, I I Y.. I_, *ens" II." "".,..V".," ", -"".*. .".."" ,.""". ".."" 

prior to being awarded a contract. The laboratory approval process is 

detailed in ERD Program Directive 5.6, "Conducting Audits of Laboratories." 
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Technical experts will be assigned to the audit teams for laboratory 
audits. Audits of laboratories will be announced and planned. All audits 
will be conducted in accordance with approved project directives and an 
enhanced checklist modified from the checklist developed by CLP program. 

12.2 PERFORMANCE AUDITS 

Laboratory performance audits and field surveillance normally will be 
conducted after data production systems are operational and generating data. 

Field Operations 

Surveillances will be conducted on field activities as field data are 
generated, reduced, and analyzed. The procedure for conducting field 
surveillance is detailed in ERD PD 5.14, "Quality Monitoring and 
Surveillance." Items examined will include, but are not limited to, 
calibration records of field equipment, daily entries in logbooks, 
decontamination procedures, photographs, video logs, data logs, drilling, well 
installation* and sampling. At a minimum, one field surveillance will be 
performed every other week while field activities are in progress. 

After completion of the surveillance, any deficiencies will be discussed 
with the field staff, and corrections will be identified. If any of these 
deficiencies could affect the integrity of the samples being collected, the 
Program Manager will inform the field staff immediately so that corrective 
action can be implemented immediately. The Program Manager will submit a 
surveillance report to the Project Manager of the task and to the organization 
or subcontractor that was surveyed. 

The Field Team Leader or the Project Manager will respond to findings 
listed in the surveillance report, in writing, to the ERD WAG 1 Manager. The 
response will clearly state the corrective action taken or planned. If 
corrective actions have not been completed prior to issuance of the audit 
response, a scheduled date for completion will be provided. Requests for 
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corrective action must be addressed to the satisfaction of the ERD WAG 1 
Manager. 

Completion of the corrective action will be verified by the Program 
Manager through written communication, follow-up surveillance, or other 
appropriate means. After acceptance and verification of the corrective 
action, a surveillance closure will be issued to the same individuals 
receiving the surveillance report. 

12.3 REPORTS 

Following completion of an audit or surveillance, the Quality Engineer or 
Lead Auditor will prepare and submit a post-audit/surveillance report. 

The report will include the following information, when appropriate: 

. Date(s) of the audit/surveillance 

. Identification of audit/surveillance participants 

. Identification of activities audited/surveyed 

. Audit/surveillance results 

. Description of i tems requiring corrective action 

. Due date for completion of corrective actions and/or 
audit/surveillance response 

. Means for audit/surveillance response (in writing). 

A rnrrh-+iv. nr+inn n1.n will +hmn hm nmn.rd h” the program being r. ..“I 1....“1... “..“,“,I ps’..” “I I I 11,111 “I ~T..y”‘cY Y, 

audited/surveyed. This will include a list of solutions or corrective actions 
that were taken to resolve problems identified by the auditors/quality 
engineers. Whnn .nnmnri.tn a rrhd,,l. fnr imnlmmntinn rnrrn~+ivn srtinnr “1...,1 “y*‘“*’ ““S, I L..II..““IS .“I ‘“‘*‘..,““.“.‘.~ ..“I ,S,.“1.1 “..II”III 

will be included in the corrective action report. Copies of the 
audit/surveillance report and corrective action responses will be sent to the 
Dmiart M,n=nor a”d Prngrrm ~~~~~~~ ~~ the P~~iity E~gi~~~r. . . “rl--” ..“..“a-. 
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Measuring and test equipment used in the field and laboratory will be 
""",~^,,^.I I... " ^-,2&.-"&l"" "._"".___ 1.. ---- 11---. .-ILL II-.-*...1 .r ..---.~~-3~~-~ LVIICIVI usu YJ (L coil IUI~(ILIVII pr~ugr~as~ 1,~ LUIIIPI tance W ILL decontrol or measuring 
and Test Equipment" (QP-12) of EG&G Idaho (1990). Equipment of the proper 
type, range, accuracy, and precision will provide data compatible with project 
rnn,,i..n".nr+r .",I A^":r^* ..^^..I&^ P"lIL--CI"" "C -"-"...-1"" ""2 L--L ____l--_..* I rq(u I I S111SIIC~ ail," ue> I r eu I c!," I I,>. b(LI I",~aLI"rI "I m ra>"rllly dll" IXSL eq"1pnlenL 
may be performed internally using reference standards, or externally by 
agencies or manufacturers (see Section 8). 

Preventive maintenance for field equipment will be accomplished by 
preparing a schedule of preventive maintenance, and by preparing a list of 
rri+iral nsr+c +ha+ rhm,,lA k.. fin I.....4 +n -i..:.m:-r ,.I”*.,“+:~^ C”..:“...^“&  l L...* ..I 1”1...1 *.+,u+ “,,“I allvul” YC “I, ,,P,,” C” IIIIIIIIIIIL~ “““,,b,,,15. LI(” IpItxIL L.,lab 

fails calibration or becomes inoperable during use will be removed from 
service and segregated to prevent inadvertent use or will be tagged to 
inrlirat,, th.+ i+ ir n,,+ ,-.C r.lihr.+inn . ..“.-“I- 1,111 II IO vu.. “I .“UI IYIUCIVII. Cl,.“h nn,,:nman+ *,:11 be ..“..3:..-.-I 3-A “Yb,, G’y” ‘+w’C”C I I I I I rpm I I .z” c&II” 

calibrated to the satisfaction of the manager of the laboratory, manager of 
the task, or manager of the Health Physics Instrument Laboratory, as 
annt-nnrirte~ before further use. -l-r. -I-. ‘---I Fn,,inm,,n+ that rrnnn, ha rz.n.irnA mill be -7” .*r......” “..“” ..“..,.-” “W  .-+,“‘.“” “ill 

replaced. 

nata_ opnpratpn from equipment that has failed calibration shall be a-..-. ---- 

evaluated and qualified for use on the project. The evaluation/qualification 

process is the responsibility of the cognizant manager and the Quality 
Fnoineer. The mothnd nf nualifiratinn 5~4 the res~]tr of the dztr ev~i~~tia!! -.-cs .-.--. ..- ..- _.._ - _. ~““. .“” -.-.. 

will be documented. 

Documented and annrnvmi !aboratorV nrnrDdllrOc *r!i he nrpc! to ~aiihrrte -l-r. -.-- a r’ ----“’ -- 

analytical instruments. These procedures will include, as a minimum: 

. TVllO Of eouinment t-0 be Cal jbr*ted .~_r ..-.._ __ 

. &iibration method and sequential actions 

. Calibration data recording form/format 

. A  list of critical or replacement parts. 
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The information above will. in opn~ral. conform to the manufacturer's . . . ..I ... = -. - - , 

recommended procedures or explain the deviation from these procedures. 

Laboratory equipment requiring routine maintenance will have an 

individual instrument file indicating the frequency of required maintenance 
history, spare parts maintained by the laboratory, directions for maintenance, 
and any external service contracts. 

Analytical laboratory preventive maintenance will be the responsibility 
of the laboratory. However, at a minimum, the laboratory will be required to 
have the following: 

. Service contracts or major instruments, when necessary 

. Spare parts, as recommended by the instrument manufacturer 

. The above items delineated in the laboratories' written QA/QC plan. 
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Procedures to assess precision, accuracy, and completeness of data 
^^,,^^ A-2 c--- ____ 72__ --A ___7___1_ _.__ A3IE _.__ -* I__. x.-3> C"I I=LLtw lr~ulll samp, ,ny Qll" ar,a,ys,s *r-e "ITlarerlL TUT Tlel" and iaboi=atovy 
data. Field and laboratory procedures are described in this section. 

i4.i FIELD DATA 

Field data include all data recorded in field logbooks during field 
sampling activities. Field precision and accuracy will be assessed by 
conducting field audits to ensure use of uniform sample collecting, handling, 
and shipping procedures and by evaluation of field blanks. 

Procedures to Assess Field Data Precision 

Fieid precision wiii be assessed by fieid audits and checkiists performed 
on a routine basis. These audits will document use (or nonuse) of uniform 
sampling methods and handling and shipping procedures. Field sampling 
precision wiii be assessed by anaiyticai resuits of coiiocated (dupiicatej, 
split, or field blank samples, and through use of equipment blanks. These 
blanks will identify compounds inadvertently introduced onto the samples from 
.-~-L.-~*~--I-d ..-.--I~~.~ .-.~>--~.~.I contaminate9 sampling equipment. 

Procedures to Assess Field Data Accuracy 

Accurate sample collection will be evaluated from the results of field 
systems audits that include onsite evaluations of sample collection 
-.._--2 . -_ l-_A____-_-L -___t___-_-__ ___A --3_?L___*1-- -.-----I ..--- proceuures, ,,lsl.runlerlL perrormarlce, till" Lll I I vrcll, ,",I pr-utx:uur-es * Field 

sampling accuracy cannot be assessed quantitatively because the "true" value 
is not available. 
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Pracadurcr tn Arcacr Fiald nata Cnmnlatanecc - - - - -. - - - - . .- - - - - . . - . - - - - - --... r. -_-..--- 

Completeness of field data will be assessed by calculating the ratio of 
samoles analvzed to the total number of samoles q lanned. stated as a ~~~~~~r~-- I--- .- -..- .-.-. r.~ r~_~~~~~~, 
percentage. 

The QAPjP and analytical laboratories methods describe precision, 
. . ..^*...--.. a\rt,u, LILJ, ar,d completeness* n"-*... -...., "..^r:r:n.. ..L A*+., w:,, h.7 t$LL",eAL, and prsc,J,",l "I uaL.m "ill Yr assessed 
for each sample lot using percent recovery and relative percent difference of 
MS/MSD pair analysis. 

Procedures to Assess Laboratory Precision 

Orsr4ric.n nf lsh.\ra+nrv Aata will ha m~~c~~rol( hv analvrir nf dtilnliratoc~ . I....IL.".l "I ,"",""",, """" ". . . -- . ..-"w... -- WJ _ ..m.,...- -..r. .------ 

Laboratory reagent blanks will be analyzed to monitor introduction of 
artifacts into the process. If data obtained are not within the control 
1;m;ts rnnrifioci in EPA CLP SDB for Innroanirc (FPA. I988b or 19901. in EPA -*--. . .-- -. - = -. - - \ -. , ----,I -.- ---. 
(1988a), and in EPA (1986a), corrective action will be taken. 

Prnrad~war tn Access I rbnratnrv Accuracv . . -----. -- -- ..----- ----. ---. _ ..---. __I 

Accuracy of chemical laboratory data will be assessed by examining the 
nerrent reroverv of the MS/MSD and analvtical spikes for organics, and r-. --..- ___. -.I -. -..- . . . ..~._ 
surrogates and internal standards for inorganics. Accuracy of radiological 
laboratory data will be assessed by measuring the activity of known QC check 
zamnles and bv demonstratino reasonable agreements (e.g.. plus or minus three _-___r_-_ -..- _~ 
standard deviations) and demonstrating instances in which the known is 
traceable to a reputable standard (e.g., National Bureau of Standards). 

Procedures to Assess Laboratory Completeness 

Completeness of laboratory data will be measured by the ratio of samples 
received at the laboratory to the total number of samples analyzed, stated as 
a percentage. 
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Corrective action procedures are implemented when samples do not meet QA 
--^- 111^..&1--- >prc..l I IC(LLI"I,>. in all __^^^ -^-- ^..^A cab=> , COiTeCtiVe KtiOil P-iOCedUWS Will be appvuveu 
by the Project QA Engineer. 

I de:&- . . ..A ^^..“̂ ^+:..- .,.+za..- f..- ..I, ..“-I.,^^- *.*:I, I.^ *,. ^..^^iCi^A L11111L.3 aI,” L”lltzLLI”r aLcIvIl> I”, a,, a,,a.IJ,e, “ill YE a> JpeLla IS” in 

the laboratory analytical Statement of Work, as well as in Methods for the 
Determination of Organic Compounds in Drinking Water (EPA, 1988a) and in the 
Tn.-, "...+l.^rlr cr.. C.*..1,1.+:rr c..,:rl I.,..++. ,con lOOC~\ I :".:+r . . ..A rn....c.r+ius asac 1-15bll""J I", L"~i"~CIII)1 a", I" naacs \L'", ""V',. LIII8Ic.a mnvv C"IIFL..I.= 
action for inorganic analyses will be as specified in the EPA CLP SOW (EPA, 
1988a or 1990). Other corrective actions may have to be implemented based on 
nsrfnr.".nrn r,rr+c.m y'c, I", "'"llrr, 'J'C"", or evidence .,wli+r nnrCl\nnaA Thncn vi11 ho Ao\r.lnnd nn """II., p"'I"TI11~". 111L-1 nm I I Y.. "...-"*w" ".I 

a case-by-case basis. 

rnrrnrtiva artinn nrnrd~nr.sr that minht h~( jmp!emented fram r!~dits cp "". , .,.,",._ ".._,"., *. "".."". .,- ".."" .r'.J.." 

detection of unacceptable data are developed on a case-by-case basis. Such 
actions may include altering procedures in the field, resampling or retesting, 
!jc;ng a !j;fyerent batch of rnntainarc~ nr rrrrnmmonfiino an audit of 1&iora_tnry - - - - - - , - - - - - - = 
procedures. Corrective actions to any major nonconformances associated with 
field activities will be incorporated in addenda to field sampling plans. 

Data will be validated as described in the DMP, which follows EPA 
procedures. Data that cannot be validated using procedures outlined in the 
DWP will be reviewed in detail in an attempt to evaluate each measurement. 

Contract-required detection limits for parameters analyzed with the CLP 
SOW for Inoraanics IEPA. 1988b or 19901. and method detection limits for a-.-.-- \-~-~, -~-~~ ~~ ~~~~,, 

organics (524.2 and 8010) (EPA, 1988a; 1986a) are presented in Appendix A. 
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A periodic performance report of the QA Program will be prepared by the 
Dmiart nA nCCi,-pr a& prep&p4 TV the prnj& Manager. . . -*VW” *r* “I I . . . ..a ihen annmnriatn “**. “*. .““-, 

analytical laboratory QA/QC reports will be included. At task completion, and 
after data verification and validation, all QC data will be sent to ARDC to 
become part of the nrnnr.am files. r. _ =. _... 

QA reports will include: 

. Results of any systems and performance audits conducted during the 
period 

. Assessment of precision, accuracy, representativeness, completeness, 
and comparability of data collected during the period 

. Nonconformance reports issued during the period, related corrective 
actions undertaken, and an assessment of action results 

. Significant QA problems and recommended solutions 

. Summary of personnel training and QA objectives met. 

The final report will have a section that summarizes the periodic 
reports. 
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17. !?EFE!?E!iCES 

Bowman, A. L., W . F. Downs, K. S. Moor. and B. F. Russell. 1984. INEL 

Code 

EG&G 

EG&G 

Environmenta Characterization Report, Vol. 2, EGG-NPR-6688, EG&G Idaho, 
inc., 

____ 
idaho Faiis, iii, 1984. 

of Federal Regulations, 40 CFR 136, 1984. 

Idaho, 1988; Corrective Action Plans Annmdix I of COCA IFPA. 19&Y!, -.rr-.----- \----I 

Idaho, 1990, Quality Program Plan for the Environmental Restoration 
Program, QPP-149, October 1990. 

loano, JYYI, Sample Hanagement Office Standard Operating Procedures for 
the Environmental Restoration Program, SOPS 1.12.1 through 1.12.5: 

12.1.1 - SMO SOP Level of method validation, July 12, 1991 
12.1.2 - SMO SOP Radiological data validation, August 1: 1991 
12.1.3 - Validation of volatile and semi volatile organic gas 

chromatography1 mass spectrophotometric data, August 9, 1991 
12.1.4 - Validation of gas chromatographic data, August 9, 1991 
12.1.5 - Validation of inorganic data validation, to be issued 

EPA (Environmental Protection Aaencv). 1979. "Methods for the Chemical 

EPA, 

EPA, 

EPA, 

EPA, 

EPA, 

EPA, 

'Analysis of Water and Wast&,""EPA/600j4-79/002, 1979. 

1980, "Interim Guidelines and Specifications for Preparing Quality 
Assurance Project Plans," QAMS-005/80, December 29, 1980. 

1986a "Test Methods for Evaluating Solid Waste Physical/Chemical 
Methods," 3rd edition, S W -846, November 1986. 

1986b, "User's Guide to the Contract Laboratory Program," Office of 
Emergency and Remedial Response, December 1986. 

1987, "Consent Order and Compliance Agreement 1085-10-07-3008," in the 
matter of: United States Environmental Protection Agency and the United 
States Department of Energy, Idaho National Engineering Laboratory, 
ID4890008952, proceeding under Section 300 8(h) of the Resource 
Conservation and Recovery Act, 42 USC, Section 6928(h), July 1987. 

1988a, Methods for the Determination of Organic Compounds in Drinking 
Water (EPA 500 Methods), EPA/600/4-88/039, Environmental Monitoring 
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Table A-l. Inorganic CLP SOW contract-required detection limits 

soil9 
Water 

Metal (1.(9/L) 
(apprf$mate) 

( / 9) 
i\i 200 40 
Sb 60 12 
As 10 2 
Ba 200 40 
Be 5 i 
Cd 5 1 
Ca 5000 1000 
Cr 10 2 
Cr+6 2 -_ 
co 50 10 
cu 25 5 
Fe 100 20 
Pb 3 ! 
4 5000 1000 
Mn 15 3 
Hg 0.2 0.04 
Ni 2 8 
K  5000 1000 
Se 5 1 
Ag 10 2 
Na 5000 1000 
Ti 10 2 
V  50 10 
Zn 20 4 
Cn 10 _- 

Based on one gram of soil digested to 200 ml of digestant. Actual 
ktection limits for soils will vary with quantity of soil digested (1 to 1 E  "1 ."A "":I ...^~"***u^ "^^*^"* 
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Table A-2. USEPA Method 524.2 (Rev.3.0) target analyte list and method 
detection limits (MDL)" 

Method Detection Limitsb 

Volatiles CAS Number 

:: 

i: 
5. 

6. 

i: 
9. 
10. 

::: 
13. 
14. 
15. 

:;: 
18. 
19. 
20. 

i:: 
23. 

ii: 

26. 
2i. 
28. 
29. 
30. 

31. 

2 
34. 
35: 

Dichlorodifluoromethane 75-71-a 
Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 

l,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
l,l-Dichloroethane 
2,2-Dichloropropane 

cis-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
l,l,l-Trichloroethane 
r-rL^^ T^*"--Ll^rlA^ cm, ""ll 1Sm.I a-",,,", IUS 

75-35-4 0.12 0.05 
75-04-2 0.03 0.09 

156-60-5 0.06 0.03 
75-34-3 0.04 0.03 

590-20-7 0.35 0.05 

156-69-4 
67-66-3 
74-97-5 
71-55-6 
cc 9.2 c *v-La-d 

1,1-Dichloropropene 563-58-6 
Benzene 71-43-2 
1,2-Dichloroethane 107-06-2 T-I-L, ""_" *km"- -I” n, c I r- ILlI I"r~urL.llrllr ,>-“A-” 
1,2-Dichloropropane 78-87-58 

Bromodichloromethane 
Dibromomethane A___-_ 1 _) r+_?_L, _.__ -.__-_-_ Lrarls-l ,J-"Ic;rl l"r"pr"prrlr 
Toluene 
cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 
Tetrachioroethene 
2,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 

75-27-4 0.08 0.03 
74-95-3 0.24 0.03 

;006;-0;-6 ND ND 
108-88-3 0.11 0.08 

10061-01-5 ND ND 

79-00-5 0.10 ."-. ." a . . . IfI,-10-4 “.lY 
142-28-9 0.04 
124-48-1 0.05 
106-93-4 0.06 

_. - cnlorobenzene 
1,1,2,2-Tetrachloroethane 
Ethylbenzene 
Xylene (total meta &  para) 
Xvlene fortho) --I -.-- \-~ ~~~-I 

__” _” ” - ^- 
IUU-YU-I u.u4 
630-20-6 0.05 
100-41-4 0.06 

1330-20-7 0.13 
95-47-6 0.11 

W ide Bore 
Column 

0 
0.10 
0.13 
0.17 
0.11 
0.10 

0.12 
0.03 
0.04 
0.08 
n 91 “.LI 

0.10 
0.04 
0.06 
0 19 
0:04 

Narrow Bore 
coi umn 
@9/L) 

0.11 
0.05 
0.04 
0.06 
0.02 

0.06 
0.02 
0.07 
0.04 
0.08 

0.02 
0.03 
0.02 
0 02 
0:02 

0.03 ” “r “.“3 
0.04 
0.07 
0.02 
^ ^^ u.u* 
0.04 
0.03 
0.06 
0.06 
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Table A-2. (continued) 

Voiatiies 

E: 
::: 
40. 

::: 

::: 
45. 

46, 

E: 
49. 
50. 

::: 

::: 
55. 

8: 

Styrene 100-42-5 
Bromoform 75-25-2 
Isopropylbenzene 98-82-8 
1,1,2,2-Tetrachloroethane 79-34-5 
Bromobenzene 108-86-l 

1,2,3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4Chlorotoluene 

96-18-4 
103-65-l 

95-49-B 
108-67-8 
106-43-4 

tert-Butvlbenzene ': .- --.---.- 1,2,4-Tnmethylbenzene 
set-gutylbenzene 
1,3Dichlorobenzene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 

98-06-6 
95-63-6 

135-98-8 
543-73-l 
106-46-7 

104-51-E 
95-50-l 
96-12-8 

120-82-l ^_ *^ ^ Ol-00-J 

Naphthalene 91-20-3 
1,2,3-Trichlorobenzene 87-61-6 

CAS Number 

Method Detection Limitsb 

Wide Bore Narrow Bore 
Column Column 

-iwJ- (P9/L) 
0.04 0.06 
0.12 0.20 
0.15 0.10 
0.04 0.20 
0.03 0.11 

0.32 0.03 
0.04 0.06 
0.04 0.05 
0.05 0.02 
0.06 0.05 

0.14 0.33 
0.13 0.04 
0.13 0.12 
0.12 0.05 
0.03 0.04 

0.11 0.03 
0.03 0.05 
0.26 0.05 
0.04 0.20 ^ . . . ,.a 
U.11 U.UY 

0.04 0.04 
0.03 0.04 

a. Method detection limits are those published in the method and may not be 
achievable in all laboratories (see the Introduction to this section). 

b. .._*I._.8 c-l. n 1_ _--,1__L1_ L_ ___A___ ----7-- --1.. TL- "-&L--I n^L^-c1^^ "t!L.ll"" 3L9.L IS d())ll lLd"lr I.0 wvdt.t!r >aNlplrs "rlly. lnr PK?Lll"" "rLrLLl"ll 
Limits are listed for wide bore and narrow bore capillary columns. A wide 
bore capillary column is defined as having an internal diameter of greater 
than 0.32 mm. The data for the narrow bore column was obtained using the 
cryogenic trapping option in the method. 

ND = Not Determined for this compound. Use the laboratory determined MDL 
for reporting. 
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Table A-3. Target analyte list and method detection limits for halogenated 
volatile organics - SW-846-8010 

Retention time Method 
(min) detection 

Cal. 1 Cal. 2 
iimita 
(WL) 

RG=n7vl chjari& L - -, 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chloroacetaldehyde 
Chlcrcbenzene 
Chloroethane 
Chloroform 
1-Chlorohexane 
P-Chloroethyl vinyl.ether 
Chioromethane 
Chloromethylmethyl ether 
Chlorotoluene 
Dibromochloromethane 
Oibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzcne 
Dichlorodifluoromethane 
i,i-Dlchioroeihdne 
1,2-Dichloroethane 
I,l-Dichloroethylene 
trans-1,2-Dichloroethylene 
Dichloromrthane 
i,2Dichloropropane 
trans-1,3-Dichloropropylene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
~etrach~oroeihy~ ene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
Trichloropropane 
Vinyl chloride 

13.7 
19.2 

13.0 

24.2 
3.33 

10.7 

18.0 
i.50 

16.5 

34.9 
34.0 
35.4 

9 30 
11:4 

8.0 
10.1 

14.9 16.6 0.04 
15.2 16.6 ,0.34 
21.6 0.03 

2i.i 
12.6 
16.5 
15.8 

7.18 

15.0 0 0: 
13.1 0:03 
18.1 0.02 
13.1 0.12 

2.67 5.20 0.18 

14.6 0.10 
19.2 0.20 

14.4 0.12 

18.8 0*25 
8.68 0.52 

12.1 0.05 

0.13 r ^^ 3.Ltl ^ ^^ 
U.UO 

16.6 0.09 

23.5 0.15 
22.4 0.32 
22.3 0.24 

i2.6 0 07 
15.4 0:03 

7.72 0.13 
9.38 0.10 
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Table A-4. Determination of practical quantitation limits (PQL) for various 
matrices" 

Matrix 

Groundwater 
Low-level soil 
Water miscible liquid waste 
High-level soil and sludge 
Non-water miscible waste 

Factorb 

:: 
500 

1250 
1250 

Sample PQLs are highly matrix-dependent. The PqLs listed herein are 
irovided for guidance and may not always be achievable. 

b. PQL = Method detection limit (Table A-l) X  Factor (Table A-2). For 
nonaqueous samples, the factor is on a wet-weight basis. 



Table A-5. 
limits' 

Preliminary contaminants and their respective MCLs, risk-based lconcentrations, and detection 
- 

Risk-based concentrations' - 

MCL Risk Risk=lO-6 'Risk=lO-4 HI=1 Detection limits 
Ch'emical - (ug/L) (ug/L) at MCL (ug/L) (ug/l) (ug/L) 

1,l Dichlorloethylene 7 1 .OE-4 0.07 7 300 0.50 
Tricloroethylene 5 2.OE-6 3 :300 NA 0.50 
Tetrachloro'ethylene 5 3.OE-6 1 100 400 0.50 

Lead 5 NA NA INA NA 3.lrJb 
Mercury 2 NA NA INA 10 0.20b 

RadionuclidesC 

Stontium-90 

Tritium 

MCL 
W/L) 
8 

20,000 

l.OE-5 

1 .OE-4 

WW) 
0.60 

357 

WVL) 
60 

35,700 

Quanti;g;i;;)Limit:s 

NA 1 JO 

NA 5010 

The data that support this list of contaminants are contained in the apipendices of the RI/FS Work Plan. 
$e contaminants were identified from validated data from 1989 and 1990 groiund water sampling and include 
only those contaminants that were found in both years. Contaminarrts found in only one year at low levels 
(<I5 ppb) or in the unvalidated 1990 sludge data were not included in this list because they were not 
considered to be significant problems. These contaminants includeid methylelne chloride, acetone, toluene, 
2-butanone, chloroform, 1,2-dichloroethbane, carbon tetrachloride, vinyl chlloride, chlorides, sulfates, 
aluminum, barium, chromium, copper, iran, manganese, nickel, and zinc. Em 

5. a 
b. Value giiven is Quantitation limit. 2. " 

s9 
PFZZ 

c. These radionuclides have been found in the groundwater and/or the sludgle. Three other radionuclides '9 zyy 
found in the sludge were not included in this list because they were not found in the groundwater 
(americium-i!41, eropium-154, alnd plutonium-239). Two radionuclides, cesium-137 and cobalt-60 were found in 
the groundwater but at very low levels and were found to be in the safe risk range. 
- 


